The global export production due to the particulate organic matter (POM) and DOM at a depth of 100 m is estimated to be about 8 Gt C/yr and about 3 Gt C/yr, respectively. The vertical transport below 400 m is due almost entirely to POM.
The global export production due to the particulate organic matter (POM) and DOM at a depth of 100 m is estimated to be about 8 Gt C/yr and about 3 Gt C/yr, respectively. The vertical transport below 400 m is due almost entirely to POM. DOC concentrations determined by the HTC method of Suzuki et al. [1985] and Sugimura and Suzuki [1988] were extraordinarily high compared to the determina-vation of $ugimura and Suzuki [1988] . Anderson and Sarmiento [1995] showed that the problem of nutrient trapping shown by Najjar et al. [1992] is resolved, even if the DOM concentration is assumed to be much lower than that of Najjar et al. [1992] . Decay time of their DOM, whose global production rate is about 10 Gt C/yr, is longer than 50 years, being too long to In section 2, the model used in this study will be described. In section 3, case studies changing production rate and decay time of SDOM are made, and the horizontal and the vertical distribution of SDOC are discussed. The distribution of RDOC is also shown. The roles of DOM in the carbon and the nutrients cycle will be discussed based on the horizontal and the vertical flux of DOC. In section 4, the results are summarized.
Model
The model in this study is exactly the same as that in YT except the DOM processes (for details, see Yamanaka [1995] or YT). The horizontal resolution is 4 ø.
There are 17 levels in the vertical, whose grid size increase with depth, from 50 m for the surface layer to 500 m for the deep layers. We adopt a realistic ocean bathymetry, but the Arctic Sea and Mediterranean Sea are not included. We use an off-line procedure; the tracer distributions are calculated using flow fields obtained by a separate ocean general circulation model (OGCM). The model in this study makes use of the flow fields and the distributions of temperature and salinity of the world ocean, which are obtained by the OGCM described by YT. We assumed the same val- The gs and g• are the bioproduction efficiency ratio of semilabile DOM and refractory DOM against POM production, respectively, As and A• are decay time of semilabile DOM and refractory DOM, respectively, gs and g• are nondimension parameters, and the units of As and Ar are years. Experiment 29 is same as the control case of Yamanaka and Tajika [1996] .
We use the decay time of RDOC, Ars, to be 65 years in experiment 1 (Table 1) . From the turnover time of about 5000 years and the stock size, about 700 Gt C, of DOC, the RDOC production rate is estimated to be 0.14 Gt C/yr. The production coefficient of RDOC, gr, is assumed to be 0.015, as the POC production rate is about 8 Gt C/yr in experiment 1.
To investigate sensitivity of DOC distribution and A14C to these parameters, we also calculate four cases The observations by Tanoue [1992, 1993] is almost constant not only in the deep water but also in the surface water. Although the RDOC production in the equator region and at high latitudes is about 1 order higher than that in the subtropical gyre, the timescale of about 70 years is long with respect to the mixing time between the high-production and the lowproduction area in the surface water. Since the RDOC concentration is almost constant, it is reasonable to assume the difference in DOC concentration between the surface and the deep water is due to the SDOC concen-
tration. The distribution of (A•4C)RDOC in the deep
water is similar to DIC except that its value is 300%ø lower. This difference is due to the 300%ø difference of A14C between RDOC and DIC in the surface water, which is due to the difference rate between RDOC production in the surface layer and CO2 gas exchange The values below a depth of 400 m may be overestimated, as the convection in our model is represented by convective adjustment, which instantaneously mixes unstably stratified layers. Convection reaching below the depth of 400 m is limited to the Greenland Sea and the Weddel Sea, and the effect of the vertical DOM transport due to convection should be limited to these areas. In other regions, the vertical DOM transport is considered to be limited to depths above 400 •n. Therefore we can conclude that the important role of DOM in the vertical carbon transport is restricted above a depth of 400 m, and the downward transport below this depth is due almost entirely to POC settling. ing the nutrient trapping effect in the high-production areas, and for supplying nutrient to the low-production areas. The phosphate concentration in the surface high latitude in both cases is underestimated (Figure 13 ). This is probably due to the lack of the iron limitation effect, which is not included in our model, or the lack of the convection in winter, which transports the phosphate rich subsurface water into the surface layer, as the model in this study uses annual mean data as the surface boundary condition. The global export production due to POC and DOC at a depth of 100 m is about 8 Gt C/yr and about 3 Gt C/yr, respectively. However, the vertical carbon transport below 400 m is due almost entirely to POC.
